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Ul. S. Ferenčaka 25, 10370, Dugo Selo, Croatia
marinela.schatten@skole.hr

Abstract. An initial case study on gamification of
a game programming education lectures for com-
puter science high-school students is presented and
analyzed. For the sake of this study the gamification
platform ClassCraft has been used on two separate
classes each of which was divided into two groups - a
group that used the gamified platform and a group that
used a traditional e-learning platform. Results show
that students using the gamified platform were more
motivated and had better results.
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1 Introduction
Gamfication, defined as "the use of game design ele-
ments in nongame contexts" (Deterding et al., 2014;
Huotari and Hamari, 2012) has raised major inter-
est from both academia and industry as a successful
method of motivating people (and especially students)
to support user engagement and enhance various posi-
tive patterns in service use including but not limited to
increasing activity, social interaction, quality and pro-
ductivity (Hamari et al., 2014).

Especially in education the process of gamification
has been showing promising results (Dicheva et al.,
2015; de Sousa Borges et al., 2014; Huang and Soman,
2013; Kapp, 2012). Computer science educators were
one of the first to adopt these techniques to teach var-
ious types of computer science related courses includ-
ing programming education (see Akpolat and Slany,
2014; Khaleel et al., 2015; Panagiotis et al., 2016 for
examples), which is a topic that this study would like
to contribute to.

Herein we would like to take an initial step further
and introduce gamification to a very particular type
of programming education - computer game develop-
ment. Videogame development is a specific type of
software engineering for which various programming
techniques and methods have to be adapted to suite the
problem at hand (Ampatzoglou and Stamelos, 2010).
While there are numerous programming related gamifi-

cation platforms around, see for example (Combefis et
al., 2016; Swacha and Baszuro, 2013) for an ovetview,
we have chosen to use the ClassCraftfootnoteAvailable
at https://www.classcraft.com platform in a high school
environment for a mixed on-line/off-line computer pro-
gramming course.

Figure 1: Main Dashboard

ClassCraft is an interesting gamification platform
that allows one to "create self-paced, personal-
ized learning adventures for students out of existing
lessons" (Classcraft Studios Inc., 2018). It allows stu-
dents to play virtual characters which level up and
acquire powers. These powers have real-life benefit,
for example, a power might allow a student to switch
places in class or ask the teacher to check if he/she has
answered a quiz question correctly.

These avatars collect experience, hit and action
points by solving quests (lessons) or doing some work
during face-to-face lectures like answering a question
or solving a task. Figure 1 shows the main dashboard
of a class we have used in our study.

We have chosen to create a simple experiment in
which two high school classes of second grade com-
puter technician students have been divided in two
groups each during their algorithms and programming
course. Each class had one group working with the
gamified platform and one group working without. All
groups had the same assignments: (1) a presentation on
computer game development had to be examined, (2) a
short on-line test had to be taken, (3) a simple example
of a game programming code had to be examined, (4)
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Figure 2: Messaging and Gamefeed

an exercise in programming had to be solved and in the
end (5) a short survey had to be taken. All groups had
two school hours (45 minutes each) to complete their
task. In this paper we present the results of their re-
sults on the test, the exercise as well as survey on their
opinion on this particular lecture.

The rest of this paper is organized as follows: firstly
in 2 we provide an overview of related work. Then
in 3 we show the gamification process of the selected
lecture and survey design. Then in 4 we provide a dis-
cussion on obtained results. Finally, in 5 we give a
conclusion and provide guidelines for future research.

2 Related Work
There have been numerous empirical studies which
applied various methods of gamification to program-
ming education. For example (Panagiotis et al., 2016)
"used a combination of instructor feedback, real time
sequence of scored quizzes, and live coding to deliver a
fully interactive learning experience" for an introduc-
tory university-level Python programming course. In
particular these authors have used the Kahoot! class-
room response system, a classroom version of the TV
game show "Who Wants To Be A Millionaire?" as
well as Codecademy’s interactive platform. They have
found that attendance, downloading of course material,
final grades and motivation were positively influenced
by the gamification process.

A very similar study to the one at hand was per-
formed by (Papadakis and Kalogiannakis, 2017). The
authors have used the same gamification platform
(ClassCraft) in a similar setting: 1st grade high school
students in a programming course on a sample of 30
students. Likewise, they have split the class into two
groups, one using the platform and one not. Their find-
ings, however are a bit different to the results we have
obtained. For example, they have found that there is
no significant influence of the gamification process on
the actual performance of students, i.e. the students
which used the gamified platform did not outperform
their peers not using the platform significantly. Ad-
ditionally, they have used gamification to teach com-
puter programming, while our study was focused on
game programming and we have in addition to com-

paring study outcomes performed a survey that gives
additional insight into students’ opinions.

3 Gamification and Lecture Design
In our study we have used the mentioned ClassCraft
platform on two classes of second grade high school
students (10th year of study) enrolled in a computer
technician school. Both classes (we will denote them
with A and B) have already at least two years of ex-
perience with programming courses in the C program-
ming language. Both A (n = 21) and B (n = 17)
were divided into two groups (AG, AN and BG, BN )
where groups with index G were using the gamified
platform for the lecture, and groups with index N were
not. Group AG was composed of 11 students, group
AN of 10 students, group BG of 9 students, and group
BN of 8 students. There were no significant differ-
ences between groups related to age, sex, ethnicity or
academic performance.

ClassCraft allows teachers to overview students
progress and activities as well as social activities by
introducing a game like environment. Figure 2 shows
a main gamefeed of a class as well as messaging capa-
bilities.

While there are a mutitude of game-related function-
alities in ClassCraft we have chosen to evaluate the use
of quests as a means of self-learning by students and
testing their accomplishments. Quests are a series of
tasks that have to be solved to gain additional points
which can later be used either to get a grade or for ex-
ample to use some power. Each task of a quest usually
has two parts: (1) a story part which is part of the game
(e.g. a situation in the game story), and (2) an assign-
ment part (e.g. a quiz, exercise or other educational
related activity) which has to be solved by the student
in order to advance to the next task.

Figure 3: Quest Dashboard

ClassCraft provides us with a marketplace of al-
ready finished game related quests which can be used
as templates to develop own unique quests for students.
Figure 3 shows the main dashboard for quests which
shows a map and a quest we have developed for the
study.1

1The quest template we have used for our quest is A Distant Light
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Figure 4: Quest Map

As stated previously, all groups of students were
given the same series of tasks: groups with index
G were using a ClassCraft quest to solve their tasks,
whilst groups with index N were using a not gamified
approach (in our case we have used the platform Ed-
modo, which student were using on a daily basis, to
distribute the various documents and tasks to students
and let them upload their results).

Their first task was to download a presentation and
study its content. The presentation had a total of 16
slides with an introduction into game development. It
included a typical structure of a game program in C
similar to the following listing:

i n t main ( )
{

i n t s t a t u s = 1 ;
i n i t i a l i z e ( ) ;
whi le ( s t a t u s )
{

p r o c e s s _ i n p u t s ( ) ;
u p d a t e _ s t a t e ( ) ;
s t a t u s = s h o w _ o u t p u t s ( ) ;

}
end ( ) ;
re turn 0 ;

}

The second task was to take a simple quiz with ques-
tions related to the content of the presentation. We used
SurveyMonkey to implement the quiz to automate col-
lection of responses. It consisted of 5 multiple-choice
questions each asking for some facts from the presen-
tation.

The third task was to study an implementation of a
simple game in C that was developed around the struc-
ture given in the above listing. It was the implemen-
tation of the "Guess which number I thought of" game
with random generated numbers from 1 to 10.

The fourth task was to extend the code from task 3
so that after a game the program asks the user if he/she
wants to play again (the initial implementation was in-
tentionally developed for one use only). The task in-
cluded printing out an additional question, collecting

by Benjamin Weaver available at https://marketplace.classcraft.com/
en/quests/LZ4JNQy8pEvr6qzgz/a-distant-light

an answer from the user and depending on the answer
either finish the game or restart it by resetting all game
variables (i.e. generating a new number, resetting the
round counter etc.). After finishing the task, the student
were asket to upload their solution, either to ClassCraft
or to Edmodo depending on the platform they used.

For the fifth task we have designed a short survey to
get the opinions of the students about the work they just
did, the lecture and their overall motivation and interest
in the subject. The survey consisted of eight questions:

1. What was your overall impression of this lecture?

2. What was your initial interest into the subject of
videogame development?

3. How would you rate the used course materials?

4. How would you rate the time you had available
for solving the tasks?

5. How would you rate the way in which this lecture
was performed?

6. How motivated are you to study the field of game
development now after this lecture?

7. What did you like the most about this lecture?

8. What didn’t you like about this lecture?

The first six questions were rated on a scale from 1 to
5, and the last two were open ended questions. Again
we have used SurveyMonkey to collect the responses.

4 Results & Discussion
The lecture was held during the last regular classes of
the summer semester, there were no additional incen-
tives for participating in the tasks except for mandatory
attendance (the tasks were not graded), so it would be
expected that a usual motivation for performing well
would be low. Nevertheless, all students in all groups
did finish all tasks except for one student which didn’t
answer the last two questions of the survey.

As already mentioned each individual group had two
school hours (a total of 1 hour and 30 minutes) to fin-
ish their tasks. As opposed to the results of (Papadakis
and Kalogiannakis, 2017) in our case the students us-
ing ClassCraft have outperformed their peers using Ed-
modo in both the quiz and the programming exercise.

Table 1 provides an overview of the students’ per-
formance results. The scores are average scores for
each group and the t-test is the p-value of a two-tailed
heteroscedastic t-test. As one can see from the results
the student using the ClassCraft gamified platform have
outperformed their peers significantly both in quiz and
programming exercise results.

Table 2 provides an overview of the survey results.
We have provided means, medians, standard deviations
and t-test p-values for each of the questions for the two
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Table 1: Statistical analysis of performance

AG AN BG BN G N t-test
Quiz 96.97% 85.33% 92.59% 83.33% 94.78% 84.33% 0.0479
Exercise 81.82% 48.00% 84.44% 62.50% 83.00% 54.44% 0.0010

groups (G is for groups AG and BG, and N is for
groups AN and BN ). These results are further visu-
alized in figure 5 (a comparison of mean values) and
figure 6 (a comparison of median values). As one can
see from table 2 the opinions of students which have
used the gamified platform were better on all six scale
questions than the opinions of students which haven’t
used it. Moreover, these results are all statistically sig-
nificant except for the question on initial interest in the
subject which would be expected.

An interesting observation is that students which
didn’t use the gamified platform have rated the time
available to solve the tasks quite low (mean value 3.28)
as opposed to the students which have used the plat-
form (mean value 4.40). Given that the time to solve
the tasks was self-paced and more than enough (1 and
a half hours) it can in a way confirm the old saying that
"time flies when you’re having fun".

Figure 5: Mean Comparison (blue/left - students
which have used the gamified platform, red/right stu-
dents which haven’t used the gamified platform)

Regarding the last two open-ended questions in
groups AG and BG most student responded that their
liked the actual tool their used, the process of cus-
tomizing their character, that it was fun and some even
liked everything. In groups AN and BN however, most
students responded they liked the fact that there were
learning about programming games, but also the an-
swer "nothing" was pretty common. On the question
which they didn’t like, students from groups AG and
BG responded most often with "nothing" or "every-
thing was nice", with only a few answers related to the
difficulty of the programming task or the summer heat.
On the other hand in groups AN and BN most answers
were related to the difficulty of the programming task
or were complaints that they didn’t program more in-
teresting games.

While the survey results are interesting, the perfor-
mance results especially for the exercise require special
attention. Students using the gamified platform had al-

Figure 6: Median Comparison (blue/left - students
which have used the gamified platform, red/right stu-
dents which haven’t used the gamified platform)

most 30% better results then students which haven’t
used the platform. For this reason we have investi-
gated further to see what were the reasons for such a
significant difference. We have reviewed the students
usual performance and compared it with the results at
hand. The analysis has shown that usually well per-
forming students have performed well regardless of us-
ing gamification or not. Average students have shown
a slight increase of performance when using gamifica-
tion as opposed to a slight decrease when not using it.
The biggest change has occurred with usually low per-
forming students which had a more dramatic increase
of performance with regard to the programming exer-
cise. Low performing students had almost no change
in performance when not using gamification.

5 Conclusion
In this study we have provided an empirical case study
in which we have compared high school students’ mo-
tivation and performance in learning game program-
ming when using gamification. For this purpose we
have conducted an exepriment in which two classes
were divided into two groups, one using the gamified
platfrom ClassCraft and the other using the Edmodo
e-learning system which they use on a daily basis.

We have designed a series of tasks which the stu-
dents had to solve in a self-paced environment. For the
gamified platform we have disguised these tasks as a
game quest to see if the motivation and performance
would significantly change.

In addition to the tasks we have designed a survey
to get additional insights into the opinions of students
about the lecture, course materials, available time and
motivation.

The results show that the students that have used
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Table 2: Statistical analysis of survey results

Mean Median Stddev t-test
G N G N G N p-value

Overall impression 4.75 4.17 5.00 4.00 0.44 0.92 0.0226
Initial interest 3.75 3.56 3.50 3.00 0.97 1.25 0.5978
Course materials 4.70 3.94 5.00 4.50 0.47 1.35 0.0350
Available time 4.40 3.28 4.50 3.00 0.68 0.83 0.0001
Lecture performance 4.75 4.11 5.00 4.00 0.44 1.08 0.0287
New motivation 4.30 3.44 4.00 3.00 0.66 1.20 0.0125

the gamified platform have outperformed their peers
in both theoretical and practical knowledge. Espe-
cially the practical part (actual game programming) has
shown an increase in motivation and performance for
average and usually low-performing students.

Students which have used the gamified platform had
a better overall opinion about the lecture. The have
rated the course materials higher, even if they were the
same in both cases. Interestingly, they estimated that
they had enough time to solve the tasks, while their
peers were complaining that time was scarce. They
also rated the performance of the lecturer higher and
had greater motivation to further study the field of
game programming.

In the end, this study is of course limited: the sam-
ple included only 38 computer technician students for
a lecture of a hour and a half. The students which
used the gamified platform haven’t seen it before and
their enthusiasm might stem from a halo effect which
might fall off and fade if the platform is used repeat-
edly. Nevertheless, the results are interesting and allow
us to possibly design new experiments with gamifica-
tion of game programming.

Future research might include a more comprehen-
sive study on a larger sample during a longer time pe-
riod that might lead to deeper insights into the matter.
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